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Abstract
The use of RFID technology affords an opportunity for greater visibility in the supply chain
and further supply chain automation, making the processes more streamlined, providing
accurate and timely automatic data capture, thereby improving shipment reliability. This
paper provides a case study of an RFID-enabled supply chain ecosystem focusing on a large
high tech multi-national corporation based in Singapore. Specifically, the paper provides an
implementation framework for the Return on Investment (ROI) calculator which trades off
labor cost and productivity gains. The Supply Chain Operations Reference (SCOR)
methodology is used to assess the operational level benefits of RFID implementation. We
show how scalability is critical for RFID adoption.

Keywords: RFID adoption; SCOR; ROI analysis; RFID implementation

1. Introduction
Product proliferation in the supply chain, while advantageous to the consumer,
logically leads to an increase in the effort to better manage cycle stock, stock-outs, and other
product related information. Hence, there is a need for smart technology such as Radio
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Frequency IDentification (RFID) to manage the flow of goods through the chain. There are
good reasons for doing so. Indeed, RFID can help manufacturers to improve the linkage with
upstream suppliers by tagging goods at the case level to ensure that the raw materials sourced
are available, with automatic replenishment triggering, and for easy locating at the plant. This
presents considerable production improvement in process and inventory control, and
responsiveness through greater flow visibility. As RFID deployment proliferates across the
shop floor, the information captured by RFID can be seamlessly integrated into the control,
visualization, and information infrastructure, reducing the need to purchase new equipment,
or invest in expensive, time consuming, and unproven IT integration projects [1].
RFID is a wireless communication technology that lets RFID readers ascertain the
identity of the RFID tags from a distance in a contact-free manner. RFID tags can be active
(requiring a power source) or passive. Passive tags are currently widely used due to their
relatively lower cost.
Many companies running pilot systems on RFID adoption have been able to
demonstrate some of the benefits that RFID promises. To the large global retailers such as
Wal-Mart, RFID not only reduces its labor and inventory costs but also increases revenue by
reducing the unnecessary out-of stock items [2]. RFID combined with EPC technology,
which assigns unique ID numbers to product items, promises to provide timely and accurate
data on products [3]. All the actors of the supply chain can now gain instant access to
pertinent product information. Given the relative cost differential between the RFID tags and
the barcode labels, any potential RFID adoption is therefore likely to be at the pallet and
carton levels.
However, there is little by way of the literature or practice that describes an effective
implementation framework, detailed elemental processes involved in moving over to the new
RFID adoption, and more importantly the computation of the Return Of Investment (ROI) of
the adoption of RFID. Hence, we seek to address this gap by presenting evidence from the
field using the case of an established large multinational corporation in the high tech sector
which has a global distribution hub in Singapore.
The rest of this paper is organized as follows. Section 2 reviews some applications of
RFID. Section 3 presents the scope and methodology. Section 4 presents the RFID ecosystem
for the case company. Section 5 details the RFID implementation framework for the case
company using the SCOR model. Section 6 discusses the ROI calculator used to quantify the
benefits of RFID adoption. Section 7 concludes.
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2. Applications of RFID
The extant literature is replete with RFID adoption. For instance, Finkenzeller [4] has
discussed the diversity of RFID adoption from the smartcard to general household items.
Bajaj [5] has proposed a techno-process model using RFID to create a lean supply chain and
analyzed the business impact of RFID technology. RFID has also been applied successfully
to increase container security [6]. Likewise, Pearson [7] has examined the use of RFID to
prevent counterfeiting in the pharmaceutical and consumer products industry by embedding
the RFID tags at the product item-level, making it easier to guarantee authenticity. There is a
clear and increasingly important value proposition for RFID on product protection and brand
integrity.
Thiesse et al. [8] have described a real-time identification and localization system
using RFID and ultrasound sensor technologies to improve tracking visibility for inbound
logistics in a wafer fabrication clean room. The results include fewer handling errors and
reduced lead times, yielding lower manufacturing and inventory costs. Further, the fast and
rich communication with operators enhanced the flexibility of transport and handling
processes. RFID efforts aimed at inventory visibility across the supply chain are closely tied
to the execution processes. Retooling assets, execution strategies, plant-level information
systems, and integrating new RFID enabled manufacturing data to enterprise systems will be
critical for synchronizing the plant floor with the RFID-enabled supply chain.
Elsewhere, RFID has been used to help manage the operations of large infrastructure
facilities such as office buildings, industrial plants, and public utilities [9]. Legner and
Thiesse [10] report that Frankfurt Airport’s operating company integrated RFID and a mobile
application with its asset management systems, leading to better planning, control, and
documentation of the work as well as improved process quality. Hilders [11] has discussed
the opportunity of using the visibility information to create a secure, efficient, flexible multipurpose air cargo handling system to enhance flight safety in a cost effective way and sustain
the required security level in the entire supply chain.
In the retail sector, Byrne [12] has studied Wal-Mart’s RFID application. Karkkainen
[13], Chande at al. [14], Jones et al. [15&16], Ferreira and Ramachandra [17] have discussed
efficiency improvement in the retail business. VeriSign [18] provides a more-than-description
of the potential benefit areas and explores RFID application results at the item level, and
presents an approach to planning and implementing item level tagging initiatives and explains
how these projects can serve as a foundation for benefits and visibility that extend beyond the
scope of one store. Prater et al. [19] examine the market drivers that lead to RFID
3

implementation in the grocery industry and provide a theoretical framework for future RFID
implementation. Specifically, Prater et al. [18] developed a research framework that includes
research using modeling techniques, RFID implementation and the impact of RFID on daily
operational issues. Roussos [19] discusses the benefits of RFID vendor managed inventory
and user profiling, concerns about consumer privacy protection are pointed out as possible
obstacles of RFID adoption in the retail industry. Other successful retail applications include
[20-26].
On warehouse operations, Vijayaraman and Osyk [27] report on RFID
implementation and its benefits. Wang et al. [28] used model based (pull based) inventory
replenishment analysis and cost turnover calculation with an application of warehousing.
Apart from the traditional supply chain aspects, RFID is also applied in other fields. For
example, Rangarajan et al. [29] suggested using the traceability of RFID tags to ensure food
safety. Further, there is research considering the combination of RFID with other
technologies. Kerr et al. [30] propose integrating voice with RFID. Lee et al. [31] discussed
the application and impact of RFID in three different service sectors. Tzeng et al. [32]
quantified the benefits of RFID from five healthcare centers in Taiwan. Ngai et al. [33]
demonstrated the significance of RFID technology for a container depot and aircraft
engineering company. They also studied a case to demonstrate the web and RFID technology
in logistics operations to highlight the visualization effect.
Lee et al. [34&35] through simulation of a manufacturer-retailer environment,
investigated how RFID can contribute to the performance of a supply chain with inventory
reduction and service level improvement and hence to business value. Overby et al. [36]
focused on a specific business process order-to-cash to uncover how RFID data can improve
the process. Order capture, shipping, billing and payment receipt are the most obvious
beneficiaries. The study also suggests two basic questions: whether the process can benefit
from automated data capture and whether the process can benefit from serialization for RFID
adopters to analyze other business processes. The literature on quantifying the benefits of
RFID technology in a manufacturing-retail supply chain can be found in Leung et al.
[37&38]. Others such as [39-43] discuss the challenges, security and privacy issues, problems
and hidden costs of RFID adoption. To our knowledge, developing an RFID ecosystem
consisting of the various business needs and levels focusing on a country as well as an
industry are not well reported though there has been some mention by Bottani and Bertolini
[44] and Bottani and Volpi [45], and albeit at the firm level. We aim to fill this research gap
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with an implementation study involving a quantitative assessment of the cost-benefit analysis
of RFID within a manufacturing environment.

3. Research scope and methodology
This paper presents an RFID ecosystem of a global distribution hub for a high tech company
based in Singapore, which is involved in the assembling and testing of equipment. For
reasons of confidentiality, we refer to the company as XYZ. We first present the drivers
applied to XYZ, to better understand the present RFID adoption in the supply chain across
the geographical theatre of operations for XYZ. Then, we show how the delivery process is
modelled as a detailed flow within the plant to enhance the process of distribution. Finally,
we present the ROI calculator using the framework of the SCOR model. We limit the work in
this paper to the study of the “Delivery” processes involved in the global distribution hub for
finished goods. “Delivery” in the scope of SCOR encompasses activities such as the
processing of order enquiries to the receipt of stocked items from the manufacturer and their
outbound distribution.

4. RFID ecosystem for XYZ
Figure 1 shows an RFID ecosystem comprising the various industry stakeholders. From the
eco-system, three drivers are identified for RFID adoption, namely,
a. Regulatory framework, standards and mandates: This is a key factor in the adoption of
RFID technology in the supply chain. In Singapore, the Infocomm Development
Authority (IDA) is the regulatory authority, while EPCglobal, ISO, SPRING are the
agencies responsible for the standards and mandates for logistics and supply chain
operations.
b. Product solution driver: This driver consists of RFID vendors who hawk their technology
and hardware to solve user problems. The eclectic mix of vendors is an asset in getting
any RFID project into implementation. However, some potential users may be distracted
by the cost of a 5-cent RFID tag rather than seeing RFID as part of a larger enterprise
system solution.
c. Service solution driver: This driver comprises system integrators who offer RFID
technology as part of their solution to users. This total solutions approach helps to
facilitate RFID adoption. When a total solution is offered, the RFID tag price becomes
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less of an issue. In general, of the entire contract value for a solution, two-third goes to
software and system integration cost while the remaining one-third is for hardware. Less
than the cost of the servers, the remaining cost for RFID is only a small component of the
entire system.
<Put Figure 1 about here>
5. Implementation framework for XYZ
We apply the SCOR model on XYZ to organize the various business process activities and
metrics, i.e. define the boundaries to demarcate the various modelling levels. The structure of
the SCOR model is provided by five basic management processes (Plan, Source, Make,
Deliver, and Return) as shown in Figure 2. As highlighted by Bottani and Volpi [45: pp.120],
SCOR recognises any supply process to have four levels of resolution. Level 1 provides the
overall definition of the plan, source, make, deliver and return processes. Level 2 defines the
core process elements of the basic processes. Level 3 consists of the tasks, input measures,
parameters and output metrics of the process elements. Level 4 represents the activities
associated with task and focuses on its practical implementation.
<Put Figure 2 about here>
Set in the context of the global distribution ecosystem of XYZ, the delivery portion of the
SCOR management process is the most relevant and likely to benefit most directly from the
adoption of the RFID technology model. The focus will be on the delivery process for the
finished goods and detailed models of the distribution management processes are developed
using the IDEF0 methodology, which allows process decomposition in accordance with the
prescribed SCOR process detail levels right down to Level 4, as shown in Figure 3. The
development of this work using the SCOR framework will enable the portability of the
resulting technology models.
<Place Figure 3 about here>
Figure 4 shows that for a particular Level 2 process, it can be decomposed into Level 3
processes at the process element level, as shown at the top of Figure 4. For instance, in the
Plan process, the process “P1 Plan Supply Chain” is decomposed into four sub-processes -
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P1.1, P1.2, P1.3, and P1.4. Each process can be further decomposed into the implementation
level processes, as the lower part of Figure 4 indicates.
<Place Figure 4 about here>
The proposed framework is illustrated by a Graphical User Interface (GUI) to capture the
process decomposition and data input. Figure 6 presents the process view of the model where
each level 3 process can be associated with a dialog box so that the process can be edited
using that dialog box. Figure 5 illustrates how a process can be modelled. The inputs,
triggers, resources and outputs can be entered, reviewed and revised via the GUI. A major
objective of modelling the activity is to identify points at which “production penalties” may
be captured. A penalty may either be a cost of a time value consumed in carrying out the
activity. The “As-Is” model is presented in the left panel and the “To-Be” model is presented
in the right panel of Figure 5.
<Place Figure 5 about here>

6. ROI Calculator for RFID Implementation
To calculate the ROI of the implemented RFID enabled SCOR model, we focus on the
assembly and product testing lines, as well as the packaging and dispatch area for XYZ’s
servers. For this paper, we exclude any specific mention of the particular server product for
which the RFID tagging was introduced. The results have also been sanitised, as the actual
numerical figures are confidential to XYZ.
6.1 “As-Is” Assembly-Despatch Scenario
At the time of the study, XYZ had already piloted the RFID implementation and the
information that describes the previous barcode process was gleaned from the discussions
with company personnel rather than through a survey as was the case with Bottani and Volpi
[45]. The general overview of what was likely to be the supply chain process of XYZ that
was supported by barcode technology, is shown in Figure 6. The various stages associated
with production are described as follows.
<Place Figure 6 about here>
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6.1.1 Assembly, test and packaging
In the “As-Is” scenario for the assembly, the test and packaging line was supported by
barcode technology. Servers that were assembled to order undergo several stages of testing.
The servers were packaged and barcode labels applied. The servers were sent to a dispatch
area where they were consolidated into a shipment comprising a pallet of a number of
servers. Figure 7 shows the various stages of the packaging process supported by barcode
technology.
<Place Figure 7 about here>
The stages shown in Figure 7 provide sufficient detail to show the breakdown of the time and
cost elements involved, e.g. having to pick up a barcode scanner, performing the actual scan,
and replacement of the scanner handset. These are activities that will be replaced by the RFID
implementation (see Figure 8).
<Place Figure 8 about here>
6.1.2 Handover to 3PL
The shipment is consolidated following the packaging of the product and the pallet is
physically handed over to the designated 3PL, who is located close by the packaging area,
prior to moving the pallets to the loading and transport bay. At the handover, the barcodes are
scanned. The pallets, along with the necessary, dispatch paperwork are given to the 3PL. The
process of scanning the individual barcodes is a time consuming activity. Collectively, the
amount of time used can be an hour each work day of 12 hours, involving at least one person.
From the perspective of XYZ, one person was required to handover the consignment of
pallets to the 3PL handlers. From the perspective of the 3PL, two handlers were required to
accomplish the scanning and take over of the consignment.
6.1.3 Loading and Dispatch
The loading and dispatch activity involves some consolidation of the orders and the shrinkwrapping of the pallets. This activity is carried out solely by the handlers from the 3PL. The
pallets are loaded into the trucks and then dispatched.
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6.2 “To-Be” Assembly-Despatch Scenario
In the “To-Be” scenario for the assembly, test and packaging line, which involves RFID
technology and its implementation. The pilot test was carried out on a single production line.
6.2.1 Assembly, test and packaging
Servers that were assembled to order undergo several stages of testing. The servers were
packaged and RFID tags are printed and applied. Similar to the previous situation, the servers
were sent to a dispatch area where they were consolidated into a shipment comprising a pallet
of a number of servers. These are loaded onto trolleys and taken by the 3PL to the loading
bay. This process, as shown in Figure 8, demonstrates the simplification that is achieved by
the adoption of RFID technology, where the parts are scanned without the need for a handheld barcode scanner. This considerably reduces the manual handling activities and
consequently accelerates the packaging rate. Further, the person who handles the packaging is
alerted when a wrong component is included in the package, which the barcode technology is
not smart enough to capture. Should a missed package occur, there is also a traceability to the
source of the problem.
6.2.2 Handover to 3PL
The shipment is consolidated following the packaging and each pallet (on trolleys) is
physically handed over to the designated 3PL. In all, four RFID transponders were installed
(two on each side) and these read the RFID tags as the pallets were pushed between them.
From XYZ’s perspective, this was accomplished by the single handler and there was no
reduction in headcount. From the 3PL’s perspective, there was a saving of one handler and
this cost was passed to XYZ in terms of the cost per pallet handled.
6.2.3 Loading and Dispatch
The loading and dispatch activity involves some consolidation of the orders and the shrinkwrapping of the pallets. This activity is carried out solely by the handlers from the 3PL. The
pallets are loaded into the trucks and despatched. For the benefit of the 3PL, a further RFID
transponder was installed in the loading bay as the 3PL had a separate operation to scan the
RFID tags prior to shrink wrapping and loading onto the trucks.
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6.3 Process Analysis
6.3.1 Cost components and process modelling
The relevant cost information as communicated by the finance department of XYZ is given in
Table 1, including the individual items as well as their quantities. This is divided into two
categories, namely Material and Maintenance.
<Place Table 1 about here>
The cost of the RFID tags, given the quantity for a single assembly line is relatively high. No
doubt, this contributes to the overall negative ROI. The second category relates to the
maintenance cost for the software applications. This is also a high cost component and this
was borne by a single assembly line. In view of the RFID installation, the 3PL was willing to
offer a price reduction as the new system required only one handler as opposed to two. Table
2 indicates the cost savings to XYZ as a result of the RFID implementation. The RFID
process modeller was used to capture the various activities involved in the RFID enabled
process. The values were modelled in the “To-Be” model as a negative figure to indicate the
cost saving. The “As-Is” and “To-Be” scenarios were modelled and the corresponding costs
were captured as penalties (shown in Figure 9). In the case of the cost savings that were
passed to XYZ from the 3PL. The cost savings are given in terms of the cost per pallet, i.e.
where the 3PL was able to reduce the manual handler. However, from the perspective of
XYZ, this was not accounted for in terms of the reduced personnel, but a reduction in the cost
of handling per pallet.
<Place Table 2 and Figure 9 about here>
6.3.2 Output from RFID Process Modeller
Figure Error! Reference source not found.10 illustrates the output from the RFID Process
Modeller for XYZ. In the As-Is scenario, all costs are assumed to be 0. The cost savings in
the To-Be scenario are reflected as negative numbers. Figure 10 shows that the process
“D1.10.1 Add RFID Tag” incurs a total cost of $24,366.30, which is the total cost of the
RFID tags and XYZ’s printer toners. Apart from this cost, there are cost savings of $9,300 for
“D1.11.1 Handover Shipment to 3PL”, and $300 for “D1.11.2 Take over shipment from
XYZ”. These numbers yield a cost of $14,766.30 to XYZ.

10

<Put Figure 10 about here>
6.3.3 Considerations on time savings
In Figure 10, the time components are zero for two reasons. First, in XYZ, only the
packaging operation, which is the last step of the whole production line, is modelled. Second,
across the production line, the time savings from RFID is quite small and does not lead to any
financial savings from the reduction in headcount for XYZ. Also in XYZ’s internal study on
ROI, the time saved is not considered. As such, we exclude the time savings so as to make a
fair comparison. The output shows that applying the RFID technology is a good opportunity
for improving productivity. A quick check of the number of processes reveals that the
number of processes has been reduced significantly in the RFID enabled packaging process.
The simulation runs for the case study show that the total production time can be reduced by
21.6% using RFID technology compared to the barcode enabled process.

6.4 ROI calculator
6.4.1 Current ROI
The outputs from the RFID Process Modeller were read by the ROI engine and the results are
shown in Table 3. The total annual cost increase of $14,766.30 is the result of moving from
the As-Is scenario to the To-Be scenario. This amount is attributed to the $24,000 on the
RFID tags, $366.30 on RFID printer toners less $300 on the 3PL taking over and the $9,300
on shrink wrapping cost savings. Based on the annual maintenance cost of $12,772 for the
respective software and hardware, the ROI is thus negative.
<Place Table 3 about here>
6.4.2 Achieving Positive ROI
While the ROI in the case study is negative, XYZ was keen to pursue the RFID adoption as
the RFID enabled packaging process (Figure 8) is much simplified compared to the bar code
supported packaging process (Figure 7). Further, XYZ realised that there were other benefits
to be had from the RFID implementation, other than the assembly and dispatch functions at
the shop floor. Also, with more production lines being RFID enabled, for the purpose of
demonstrating the use of the ROI calculator, the figures given will be used to demonstrate
how a positive ROI may be achieved, with more production lines using RFID (see Table 4).
In the case of 4 production lines being RFID enabled, the annual cost to XYZ is only
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$3,233.70, which was acceptable to XYZ for three reasons. First, the numbers suggest the
need for scalability when relying on RFID implementation. Second, it provides management
with a stronger case to push for a wider adoption of RFID within the global distribution hub.
Third, with more lines using RFID, the RFID tags would realise a cost reduction too.
<Place Table 4 about here>

7. Conclusion
This paper describes the use of the SCOR framework as the RFID Process Modeller for the
implementation of RFID on the assembling and testing line of a large multinational company
in the high tech sector, which is using Singapore as a global distribution hub. The proposed
framework provides an understanding of the RFID implementation given the existing
regulatory standards and mandates. We used the SCOR based approach to assess the various
operational processes (including task, activities and metrics) in a supply chain through the
RFID Process Modeller and the ROI analysis were tested through an implementation with a
case company XYZ. It is recognized that the cost of the RFID tags may not decrease to the
same level as that of a barcode. Nevertheless, this study provides an indication of how the
RFID Process Modeller and ROI calculator engine may be used to simplify the tasks and
activities, and to analyze the impact of the various cost parameters on the feasibility of a
project contemplating large scale RFID adoption at a distribution hub where economies of
scale in distribution are possible. Moreover, we show through the case of XYZ, that to gain
maximum benefit from the RFID adoption, it is necessary to focus beyond the factory and
realise that RFID can provide with the needed timely and accurate information to enable realtime visibility across the supply chain, leading to improved lot tracking, streamlined shipping
and receiving, and process automation. In short, RFID technology not only provides quick
information access across the whole supply chain, but also is beneficial at the operational
level and can benefit other actors in the supply chain (in the case of XYZ, it is the 3PL).
Future work can directed at quantifying the cost of RFID implementation for other industries.
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Table 1: Breakdown of operational cost for RFID enabled line
Item

Description of Artifact

Unit Price

Quantity

Cost (USD)

1 Material
RFID case tags

0.2

120000

24000

183.15

2

366.3

OAT Software

30000

20%

6000

Hardware

12120

30%

3636

Printer toner
2 Maintenance

GDIS

3136

Table 2: Cost savings of RFID implementation
Benefits

unit price

quantity

SWC handling cost ($/pallet)

0.31

30,000

9,300

Production (handover)

0.01

30,000

300

Total Benefits (B)

cost ($)

9,600

Table 3: ROI results for XYZ
Input
Salary ($/hour)
Interest Rate
Fixed Costs ($)
Maintenance Cost
($/year)

0
15%
0
12772

AS-IS
TO-BE
Total Cost Yearly

Cost
0
14766.3
-14766.3

Time
0
0
0

2007
0
12772
12772

2008

2009

2010

2011

Fixed Costs
Maintenance Costs
Total Costs

12772
12772

12772
12772

12772
12772

12772
12772

2007
-14766.3
0
-14766.3

2008
-14766.3
0
-14766.3

2009
-14766.3
0
-14766.3

2010
-14766.3
0
-14766.3

2011
-14766.3
0
-14766.3

Total Cost Savings
Total Time Savings in $
Total Savings

16

Delta
Net Inflow
Output
NPV
NPV (Costs)
NPV (Benefits)
Ratio Benefits to Costs

2007
-27538.3

2008
-27538.3

2009
-27538.3

2010
-27538.3

2011
-27538.3

($92,313)
$42,814 (Cash Outflow)
($49,499) (Cash Inflow)
-116%

Table 4: Positive ROI by a reduction in RFID tags and amortization over 4 assembly lines
Input
Salary ($/hour)
Interest Rate
Fixed Costs ($)
Maintenance Cost
($/year)

0
15%
0
3193

AS-IS
TO-BE
Total Cost Yearly

Cost
0
-3233.7
3233.7

Time
0
0
0

2007
0
3193
3193

2008

2009

2010

2011

Fixed Costs
Maintenance Costs
Total Costs

3193
3193

3193
3193

3193
3193

3193
3193

2007
3233.7
0
3233.7

2008
3233.7
0
3233.7

2009
3233.7
0
3233.7

2010
3233.7
0
3233.7

2011
3233.7
0
3233.7

2007
40.7

2008
40.7

2009
40.7

2010
40.7

2011
40.7

Total Cost Savings
Total Time Savings in $
Total Savings
Delta
Net Inflow
Output
NPV
NPV (Costs)
NPV (Benefits)
Ratio Benefits to Costs

$136
$10,703 (Cash Outflow)
$10,840 (Cash Inflow)
101%
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Figure 1: RFID Eco-System

RFID ECO SYSTEM
R&D

Hardware

System
Integrators

Users

National RFID
Centre, TLIAP

Sato, Zebra, Intermec,
Alien, Smartag, UPM
Raflatac, Omron,
SmartID

Wavex, Tunity,
Kenetics, HP, NEC,
Autoscan, SAVI,
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Advantech, TCM

Shell, YCH, TNT,
Aussino, NLB,
Cruise Centre

Services (NOL ATC, EzLink)
Training
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Standards (GSI EPCglobal, ISO, SPRING)
Business Needs

Figure 2: SCOR processes
LEVEL 1

DELIVER
LEVEL 2
DELIVER
STOCKED PRODUCT

SCOR LEVEL 4

LEVEL 3
PROCESS ENQUIRY
& QUOTE

RECEIVE, ENTER
& VALIDATE ORDER

RESERVE INVENTORY
& DETERMINE DELIVERY
DATE
TECHNOLOGY BASED MODELS

CONTINUES TO
INVOCE PROCESS

Figure 3: Development of technology based models at Level 4 of Deliver process
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Figure 4: Decomposition of process

Figure 5: Hierarchical process view showing “As Is” & “To-Be” models

Figure 6: Assembly, packaging and dispatch line
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Figure 7: Packaging process supported by barcode technology

Figure 8: RFID enabled packaging process

Figure 9: Modelling cost of RFID Tags
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To-Be Output from SCOR Modeller

Cost

Time

DELIVER

0.00

0.0

0.00

0.0

0.00

0.0

24366.30

0.0

0.00

0.0

D1.11.1 Handover shipment to 3PL

-9300.00

0.0

D1.11.2 Take over shipment from XYZ

-300.00

0.0

As-Is Output from SCOR Modeller

Cost

Time

DELIVER

0.00

0.0

0.00

0.0

0.00

0.0

0.00

0.0

0.00

0.0

D1.11.1 Handover shipment to 3PL

0.00

0.0

D1.11.2 Take over shipment from HP

0.00

0.0

Deliver Stocked Product
D1.10
D1.10.1 Add RFID Tag
D1.11

Deliver Stocked Product
D1.10
D1.10.1 Production (Handover)
D1.11

Figure 10: Output from RFID Process Modeller
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